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Key Technologies of Intelligent Integrated Controller of Circuit Breaker
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Abstract: Key technologies for intelligent integrated controller of circuit breaker are studied with regard to
the characteristics of intelligent protection of circuit breaker. Focuses are laid on the inverse-time protection
based on the principle of thermal resistance reduction and the boundary switch function for cutting off the
terminal user in fault, and the relative techniques are discussed in detail. The theory of enhancing
reliability of power distribution is introduced. Therefore, isolation of the user in fault and resumption of
normal power supply in the non-fault section are realized by making use of temporal variation of opening
and closing circuit breaker. The controller communicates with other protection devices or PCs through USB
interface or industrial RS485 bus communication interface with protocol Modbus. In addition, GSM
communication modules are used for ultra-remote control of opening and closing switch and timely feedback
of fault information. The intelligent integrated controller of circuit breaker may provide a support to
information networking and intelligent grid.
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Fig. 1 Hardware system
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Fig. 3 The principle of raise voltage
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Fig. 7 Effective power law process
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Tab. 1 Phase sequence inverse time test data

HBCOEIA IR TA R Es TR 15R25/%

10 33.74 34.22 1.42
12 26.67 26.96 1.09
5 15 21.20 21.65 2.12
18 18.15 18.59 2.42
20 16.75 17.19 2.63

%2 EFERRIXEEE
Tab. 2 Phase sequence test data

AR HOE(HIA A WR2E1%
0.400 0.420 5.000
A 5.000 4.960 -0.800
99.990 104.200 4.210
0.400 0.417 4.250
B 5.000 4.940 -1.200
99.990 102.600 2.610
0.400 0.415 3.750
C 5.000 4.980 -0.400
99.990 102.900 2.910
%3 EFTEHRIXEHE
Tab. 3 Zero sequence test data
HOEHIA EMEIA BRE%
0.10 0.14 4.00
1.00 1.02 2.00
9.99 10.30 3.10
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Tab. 4 Action of the zero sequence

A SIE S IERTHT [A] /s RZZ %
1 1.033 60 3.36
2 2.062 20 3.11
3600 3684.01 2.33

*5 HEFIMEREREEIREEE
Tab. 5 Action of the phase sequence

O Es A S ST R R[] /s RE
0 0.034 1 -
1 1.029 7 29.7 ms
80 82.000 0 2.50%

F 6 ETHEMARIPILEEIE
Tab. 6 Phase-lack fault test data

B s JEE PR R[] /s TRIEI%
2 2.087 3 4.36
5 5.150 0 3.00
10 10.280 0 2.80
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